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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an achromatic 
color discrimination method that discriminates an 
achromatic color, in matching with the visual 
characteristics of human beings. 

SOLUTION: The achromatic color discrimination method 
discriminates whether image data belong to a range 
permitted as an achromatic color, on the basis of the 
probability calculated by a Sigmoid function, where the 
image data are variables. Namely, this method adopts the 
probability expression employing the sigmoid, function 
to discriminate whether the image data reside in the 
range permitted as the achromatic color. Thus, the 
method can discriminate whether the image data have the 
achromatic color, while taking the visual 



characteristics of human beings into account. 
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[0 0 5 2] irtt>*>. ft*iB2 1 iCA^ofgBBti, iS 

■tf fc t & iz*m& £ ft zwmw^ * m ^ •& z £ iz «t y , 

ltSIi:#7fi6. 
[0 0 5 3] ff#lS2 2lZ2m<DZl^-W&&±i 

mmt. m^.m 1 4 — 2 0 cdv oicie*©*.^ 

-®«ffi*SB(c?3VNT. SffiEM^fe&*^1-o«i^f 

R = G = BELtIi:5:mt6 c 
[0 0 5 4] -rftfc*., ft #15 2 2iC*^S»Wt±, S 
■tffe i: $ iC^fe h ft oamff-^ Srffl ^6 3 1 {C«fc »J . 

gi--o3i:^T'^Oc 

[0 0 5 5] »*3(2 3lCfBR<0«^±. Sf#S 

>tii-^{c||^T$-&ofc«t)<Z)-7 e n^'5Ai:UTfE^L 
ff#« 1 - 5 ICiaKCDJdagfeMJtSra^fc^a- 
* tCSSff 3 £ #<T-# S « 
[0 0 5 6] If #IS 2 4 iClEMW^ij, ff^ig 

6- i OCO^-f^l^— OiClEflt^tlfc^fe^M^?: 

L Tz. CO T% if #11 6-10 tCf EfgO^^^ & n > t = 
- - 5 icH47 $ -fer o 3 i: # « . 
[0 0 5 7] ^^c. ff#*2 5 IClEfltoSMBHu ft** 
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11. 12 5 tz.\t i 3 tClE«c$tlf_felill^?£$:r3 > t" 

X\ m^&M i 1 - 1 2^/i!ji3 iClElieO-feMS^ - > 
fc?a - 9 (CH^f 2 it o X t # T* e £ = 
[0 0 5 8] 

HS6®7^ffii. ms£<DftmiT-li. if, AS5tf>*S^€: 

[0059] csa*©^) Ara©*^£icw3-*sij?: 

L£ 0 ZOTS^A^iCi/T^C, -7-i*>£M, 'fin 

§< LM'yf efelB^WLfe, ZLOT6feffi77 

[0 0 6 0] /N°-y^-<7)-fe$:Bea[^fS]iCt4©|5glCS l j- 

= 8 4, 6 0, 5 0, 3 6i:!S^U7c„ O^lC. 
-^SfZ.'^fCg^yT-^tfJ-fegc = s q r t (a*2+ b 

•2) (A-j^-mz: tizBB&^-^<DX\ mmjjfacDm 



[0 0 6 1 ] *«Bifl5ia>li. E i iCT^ti O iC^f -3 

0 1 CO^P 1 0 ZiLICT, h U 0 3ffl/\'7f 1 0 

4 £ AI&^SS L , SSBgfi 7? & S rt^fr & SMfrf S 7. h 
v y ~* 1 0 3 =P(Z)#;S-v f- 1 0 4 iCijS-^-AHvTi- b^.T 
33 v , i: L TI^T > -VL-0S^ & 

U^f (CflT?; & ^ A 'i, 
[0 0 6 2] ^(C^^f-/Vy5 L i?»e.R±'.$:f2!2(C^; 

LfcioJC «fi5Ac, «4filB»lC-3^T2Er 

[0063] m&&xfo&£vmzt\2>mB\z$>&t>< : g 

(L* a*, b*) *mmSLt®S\ WsSObRSS:*!! 
20 giJ-T * n 5?*-r * y * t?IS'J^#f & fe 3 o fee 

[0 0 6 4] Dy^f^ v^SHBifcMmc*:^. *Sg£ 

^feffiSWPPJi. AftSfyCte, «T»a (l) ICfc'J 
#ftSIhtfT^4 Pli5t^T-fe-o(DT\ 0~ 

lc7)^HCDffi£:i:£ 0 
[0 0 6 5] 



P (x) =1- ( 1 / ( 1+ e x p ( - x ) ) ) • • • (1) 
x = r] a*2+ r 2 a * + r 3 b *2 + r 4 b * + r7 L*2 + r5L*+ rg 
[00 6 6] ^33, r ]~ r 7^ a V^-i y 

ri = 0. 5 6 1 0 0 0 6, r2=~0. 2 7 1 6 8 7 
7, r3=0. 1 4 7 6 3 4 2, r 4 =0. 3 7 9 1 6 3 
1, r5=0. 0 3 6 6 8 3 1, r6=0. 0 3 6 6 3 8 
1, r7=0. 0 

[0 0 6 7] HfKr7=0T'$>^.©T-5t (2) li, L*a 

fe*>, fe-5/^y7 L iC*tLTtoj^- C :-^ ) ^i:^b7 , iA« 
a%^^^^i, (a) =na*2 + 

r 2 a*+ r 3 b*2+ r4 b*+ r 5 L*+ r 6 fCj: *J»5il 

4>33, i^T?ttKW«)W#<0fe«!>%*3%T?aS*l« 
gfffllj, Sl^PCO-fflillWi— tto= ttAli7 2%Tf< 
sn* 7 2 ti^ait SfSSC. 7 2T'a$nSC. 
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[0 0 6 8] 04 ti, lll2(C7^;Lfe/^■-y^l¥$:Mv^T. 

*6KfeT»* fcffls 2 nfeys -y ^© 8 «*^r* ns»n 
aiKWf jc j: y sot 2 tifeje»^H»©iEA*» 6 m e> ^4 «t 

[0 0 6 9] gg(^55:%«bT, rOflRJJSWffiOtt 
KZWmiZ!mi-&* * (2) ^fel^F^it^P 
(x) =ai: L-TTA (3) OiexcSBei-SZ-fc^T' 

[0 0 7 0] 
[Rl] 
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t#M 2 0 C 2 - 1 S 5 S 0 S 



• (a* + A 0 ) 2 + r 3 • {b* -r B 0 ) 2 



(3) 
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*0 = — , B 0 = — 
2r-. zTt 



- 1( r 7 • 1> + r 5 ■ L* + r 6 ) - -f— i - -f— 
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Tco?f Risers* tf3J;L K \ b*$fltco^.TcoffRiio: 

J*cit3u tftff- s q r t (2 R/ rj) , s q r ; 
(2R/r3) T3d-s s ffi RltSffifi c (7) lite. 33J:-c 
1 : Ztfc'J. a*sffl#JOKs<- b*l4#J(CA$<4-c 

[0072] ii-eiiB-f^Stt. t£*£jfcBc»J3: 

(1) . 5t (2) =kL<li5£ (3) it&tmzTrs^txx 20 
li, z.a>jis*icj: y^T^ji^ftfcfecrcfcs.' * 

[0 0 7 3] 5£ (1) tt, iffl«Jlt4*lt*:*BKfe 

fpgSlSEPiCJ: 'JMLtl^. Tib?., tfejSCDJ;-? 
JC. a*b*sRei?*)S«W (fcfc*.tfL*»;fr£>— Jgffi 
HCDR) SJB^T, ^ftT*&*UiM£Jfe %^T*£ 30 
tliffgfe t H— fe-t ft ©"Ptt* < . *5fi^T- 

* (l) ti. AH0WMEJC-&SltLfe«3n?**i: 

[0 0 74] HRffltf* (a* b*) = (-A 

0, -B0) = (0. 242, - 1. 284) T'&U, 

tfito ot, Sol, □y^T.^vi' tffllKMff ic «k l J 
€HR®SH£S*ife«; (2) fefflVN&ZliKCfcU, #(C/SS 40 
fefllRMlIS:!^* i 'J «fc x )Afm 



[0 0 7 5] r : ~ r7*T'<7>ffi}i, iML-ci-r 

sfc. l^6*2raiiL*a*b**fe^{CP5e>fti: 

[0076] ana&feimj&frffi) o#*ic, *j^fei^5t 

(1) lZ&&WWr-$%:?t.AU *<Dfefr>b 
•(1) (Cf^ALT. P<at'feM^0l«f-^?:* 

So 

[0 0 7 7] f^&MfeJjmDitmMUMD—W 

aS:g58£-rs Uf77"S6 0 1) . O^'tC, Hj£Lfc 
^Itf-^5:AMo Uf>^S6 0 2) 0 3.C0® 

[0 0 7 8] 7,f7yS 6 0 2T-A*$tlfclJ^T-'-^ 
&i&^SfflH©*fi#lC3Qfc"r* Ur77"S6 0 
3) . A#£nfc®8^r-*#RGB«-§-T' 
fcft*^(Cti, Tit (4) fe«V^TL*a*b*«fe*lC 

[0 0 7 9] 
[»2] 
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[0 0 8 0] o£"!C, ^^tlt-W^-t^m^T^ 
(2) Srffl^T* (1) lCJ:»JS»«:*aj-tS U5=-y 
7°S 6 04) C «^(C. xf»;7"S 6 0 I (C<fc'Jf£j££ 

$ ftifctfWS&ittR L T^fe i: fP§ L T J: t ^ feJffl 20 
^T® U^vT^S 6 0 5). 
[00 8 1] fcfc, *^feilflgLTDcLV«f- * 

(Dm.mt ^■mz&i ! mmmi*£ < us lt t «t 
fflitf- * ZAti u »ift*iRk^®flW^<fefe-5# &#t 

[0 0 8 2] 0UkaWELfcJ:-5IC, 1 OftS? 

AHOlMltfci&oT, S16iiA^?Sfi5icfKt§rt 

[0 0 8 3] $m<V]&M2. O^'iC, *Jg©^ffl.lT-^ 

< twwti, wc ft e> * v ^K <; m&comm 2 T-twic 

[00 84] (MB&tm^m 7 0 0 CDP^sO El 7 (j, 

m&VlfcmW 7 0 0 !i. jS«-r - * £: AZJTSBHf!^-*- 
#A77S5 7 0 1 £, A*SixfelB(»-r-#*:*WffeSPfl 

iffc^iC^VTit (1) £<£Z>=v: (2) $:£§^T:#J£ 

£9Hsse? p zw&tzfmzg.t'mm.mwir:® 703 50 



0 4 -f CMBBRS:Ui*-r*ilSjRHiA«7 0 5 
t. ^CDfcSJft£gbS-f .5*5^7 0 6 Sr^T-Sc 
[0 0 8 5] ogle, *@^feW3£K«7 0 Otf^g-gpfci 
U : -e©-tec7)«^S155:i¥*ffl{C|^BBf 6. Hf*r - * AT^P 
7 0 I It SIWH^&Sc^U. 7-*2/*;i/RGBfi# 
S:fe^fl@E^8|5 7 0 2 /\ffi;frt5. H«-r- * A^jSP 7 
0 1 coSs^UtiCCD*^— tr>ir$:^VNTx;j;^ 

§P7 o i T-li, ^Wffil^cD^^-^S^^m^^^ 

(RGB -ff #) £ffi;fr-r«>. fc33. H^t-'-^A*BP7 
0 111 H«-r-#&$E#$te©T*lift<. fetxti. 

* dp -v i-mm.^ a e> B&f^ * ;u r g b f§# & atj l 
[0086] ommmm i o 2 «, untj-r- # a^sp 

7 0 1 ^6ffi*S*lfcRGB«*S:, *^ffeseW©Hfll 
T-'-^tC^T^o *#«J(Cli, L*a*b*«fe*-f>L* 

(4) (CJ:'J^-T^ 0 3©A5^-^»i. « (4) (C 
S^tl^^Tl'JCD^H^a n~a3ioCDft3 OfgCO^N'^^ 
-#T'&£ C -5 it *^-fe^!l^3SS 7 0 0 

6*jr4:lCBH£-*-S. ftot, ^^-*IEl«St57 0 7 

[0 0 8 7] * r- . ffi^SAMii»^»T'$)^*^- 

-*S:fE«LT : t-«fcV\ * (4) (J. RGBff-^ 

fr6L*a*b *!l«-^WX^C0— L fe. t; COT'fe 
l A ZC0S!rgiCpF<btl4±;<Z)T-!j;4-^.. 5t (4) A^BR 
ibAvtcie:^. L*a*b*ljR. G, B 00 2 t 
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*# m 20 0 2-1 8 5 8 0 S 



-stiftlC. Tt^TO^ ^Msi? * - $ v^t&Zf-SbiZ 

3v (4) (C^^^ifJJMM^*^i:^Si0(C##|<f?:i^ 

[0 0 8 8] L*a*b*^bRGBAffl^|;, RGE 
© 1 i'&^t L < ! it <b H'SiXCO^m t i v ^\ ii 
S. 2 & * & 3 #3£gBg©»Ev: ^E^s;>t;J:U 

i&Si^flC CUE L*a*b*itfe^©5t^: 
Cfo T L* a * b L-T t; J: v \ 

[oos9] mzm^g&^n&m 7 o 3 1 j, ^m&. 

^gP7 0 2(CJ:U^£^/cL*a*b*©"fI5:/S^T, 

a (1) fcj:t>'a (2) \z^mmm t mm&?- ) k.'£-& 
f ®e MS^teSP 704 (i. mz&tv&m'? tm.7t 

fia©;M^.tW£U P>aT*5i?)!iMfe P^ 
¥<!;£5&#f§jtgP 7 0 8 £/M-T. fSb=L— ftfetemti 

&tm&-*z. m^^tif^mm'i^mm^ 1 0 9 ic 20 

I E« L T £ £ . 7 0 4 <b 

[0 0 9 0] l^mffi^gP 7 0 5 11, 704 
gfCCSDT. ^#^7°U>*^©*^*Cfy;M^ 

[0091] i^tmrn Ltzs.r) tc. mfc&i&m 2 ©«£* 

i: iC J: 'J . ai^«S(C^ L fcSS^fetffflJg & 33 3 e> 

[0 0 9 2] ft$g©?£fS3. HSfeCD^3»3-Z?(i. B^,g© 
^(Cct R©*£ $ {Cft#-t±1-'{CM^feC0^^°! 

Utb< (JS£&6©?£fg 2 7?fflv ^^|g» *iStj L < li 

[00 9 3] Oft^feW^SS 8 00 ©f*@) EI 8 ii. 
^[gIT-$)-5, *fBfet'MiSS 8 0 0 (+. m&&Wj£^& 

7 0 onmmz. &mm&%<!>& 0 1 susses 0 2 

M&*ffiSP8 03 ^ SMfct^ftot^ 
[0 0 94] £Mm%mV 7 0 2 is:. L* a * b **fe£ 

-#5rJfc^&„ gfS0ft«S8O llz, T5t (5) (Cft 



o 1 



AO) 



B - J=£ (b * BO) 



(6) 



[0 0 9 6] -75, W*®M\Z® 6 0 3 ti. ¥UJ£3WME 
■»8B 7 0 9 iCfEtf.$ 41/7:51^ c ©Me: t&fl? R^ffiS: 

(a) 8:^5 (L*. a*, b*) Wi^Ti 
t. «P3S«i5«:i*5£1-«. S£KB8CHffiffi 8 C 

3ii. ^(nnnmm^TLZ, a*, a*, b*) ©*§ 
&&aoaMP8 o i {caj*-ts. j*8J^a$8 o 1 

5\ (3) (5) (CfeoT. AB^®rtT?T5t 

(6) ©«(CS{wRiC^-T^ c 
a2+b2= l • • • (6) 

[0 0 9 7] f&fe*,, JSg^£gP8 0 1H ^ (6) 

tc j: u l * a * b *im&£BRrQ3&LtL tit-mz&wmm 

spp = a £^*5##<Z)«R;»&®#4M1 1 ©R(C^3£ 
■T*. fcfc J1TO&HP 8 0 1 tj, 4MIl©RlcPK«b 
T- -^^!©P3 ; feL<«-^©5$(&^*ft^^o^TfR 



-7- c * 



a*, b'SSti 



[0 0 9 5] 



5C 



[0 0 9 8] *^:SP8 0 2 ii, ABfUICffiRt- 

AA^nti®f-^*ot- a (5) laotit 

fclCfcy, M^iJ£il8 0 0ii ^l¥«il^©^ 
6lftiBW*«P>o©i:*li. A-B^®_hT'4MH© 
Rfflflfli:7'n7 hU P<a©t^(i^ffl!lic^'n-y h 

[0 0 9 9] it (6) *>ejB^e>/)^J:-5tC, ^©#{4R 

nmmm l*\z^l^ \ a * b *j^«*r*{i«^fe 

[0 10 0] @9tt, Itf-^&ABI^T'^D'V 

*»T'»'J. R©rt{R'j{C7'n rtt-y- > ^i/ttfteK 

fetLTf^$tl^Zi:5:^:LTVN^ = ^ (5) 

e> W 6 *»35c i7C A B ffiU*{Cfc WSfiifttt a * b * 
ffiRftffl © i: A; P OT'SaWt- m 9 ic^ L 

[oioi] tUiK^ufeieitc. Hog©^ffi3©*3^ 

fe^'js^Si j . l * a * b b-shs z&tmt 

31^1" -5 3 i: ^"sjft t'-is. 

[0 10 2] nsfe©ff^4. seseojBMu T'ij. a 



(n; 



1£ 



(1) jJj:L ,: 5C (2) CloKt, ^m^WM^iS- 
C04QS & o 3. & o £ CO 73 -5 - ®^ & Hi 77 1" © £sS r 

fetAt*. -eco^a^iE^st^coii^sSc^os 
T'&n\$m&d&&&&;v3b ; ; , -eco#Pi#c r t 

S"c£>-2>= 10 
[0 10 3] HI Oil K5'-W&3it>^mZMi&%-& 

#5HH4WgfiJa£*l 0 0 011 
T'feS^I/ h^CO^fif* iOOU. 100R- 
£#LfcepA#|fiHClBy£#l 0 0 1 &!lIR)$iroll!^i: 
-5 1 0 0 2 £ J:7J 1 0 0 3 i:, 10 0 1 CD^/i 

§P(CgE$ru J&3£fl£l 0 0 1 J:fit5Sl#gT*ji£ 
^«^fil 0 0 4 t. ^m^>7°Li:, flS3t#l 0 0 1 
&?U-— U-->yyu- Kl 00 5c. 
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[0 10 4] ^7-IMfi^IlOOOIt *g 

SMS 1 0 0 4 (OTSMftMIC 7t»&#©T-&© U— !f 
S&nr. .y H 00 65:fl, U-fiJiar-y 
MOO 6 COTSfE&WCli, m&-&<Dmi&=L-V htf&j 

i)&±&m^wzfrt-^5mm.w.i o o 7#«ia 

g&mm&m.i o o 7©±a»cij, 
[0105] bit, Mm-r^com^-i 

It, &&m@&im 1 0 0 KD^it, 1 2 OlfoiE 

tfrtS^{CttJBtt^tlfcti«*T-fi&fc<* 1 0 0 1 (C£ 
SSU J5*flc. M^Il 0 0 7»5:fii^9 

»#wu ®7t# ioou *j«rabfcffi«fc^»-t« c 
m&m&^-v b Bcommt, i o o scorn 40 

[0 10 6] U— tf^&n-'V hl 00 6lt m^b^ 

f- RGBff-§-iC^o< U - If ft SrMB&M^I" s = U— f 
Jfctt. rKUd'>^-^ 1 0 0 9IC«fc-3TEBES*lSd<V 

0 1 o^^^t-^col'— vyttmnmzm 

(p]$tu f 6 U>X1 0 1 1 35<££>*^-7- 1 0 1 2fc£: 
£ST. *&m$*l£JS## 10 0 1 CO^ffiSrTfeSLT- 
©*fElC#«S»l:fl£J*a-»i:5. A*£*l7cRG 50 
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[0 10 7] ffiftft 10 0 1 0*ffi{CJg)ERSno»«» 

£tu hx- Btktff£j£ • «*#£ns = iSSiW 10 0 1 

±cDhi--mmt, $iS7*7^ (igicoKs^fa. :c 

1 3iC^U=FWe¥^A-N 1 0 1 4CO*ffi(CG¥cia 
■5= ^FfeJSsS^/^ h I 0 i 4 te. iUfiu — 7 i 0 i 5c 
<£L S 1 0 i 6(Cj:U^B^ifi](CSlD^ItgiC2:r*ctl.T 

[o i os] jgft& looi commit i *rt;c£ u - 

->77"1- K 1 0 0 5 iCj: U ^7 U -i^^sH, tffit 
#CD K7--B^7b^Sc$ix«c ?r=ieS/<Ah 10 14 
co*Hii. i iUftf « r i: iooi ±co h 7— 

HiR^raWi lT6?cti, IP.^^^CD h -r - ffi{ft*'M 
fc-^fc-tir'btio. ^TCD-fe£ig¥U&foo£:. ^co'hr- 

[0109] mm^oymmzv&Lxit, mmmm. 
73-te-y h) 101 i\zm^^tvz\^mmmt&u-^ 

1 0 1 8lC<fcoTl* , jai$nTaBi!0-5 l 0 l 9(C«t 
'JKcl^tv Ui/'T- hn-$^l 0 2 0(CO^^T6tl 

AKpiE b < « «fc o * -T ^ > ^ £ <b ixT ^raiE?^;! 

h 1 0 1 4 tfi¥D-7 (|g2COe^©) 1021CO 

[01 10] e^n-7> 1021 

CO^ffiiC «fc i)rplS5$£$s<JV b 1 0 1 4 ±C0^feC0 h7- 
-Bfll^JSIE^SiXfeffe, gfgll 0 2 2tC£<i 

ru fit h7— «*«jB»anfc«, W&n-^Mi o 

2 3 (C «fc U*f*7 U-A 1 0 2 4 C9±gP©#M&X* y ^7 
OSl 0 2 

[0 111] cfBSBE^^i- h 1 0 1 4iCii» @gn-7 

1 0 1 5C0SPfeiC^r^^-<A- h 1 0 1 4 fflC0^7 U -- 

0 2 6*«R»-t6*l, ^ U-->^U- Kl 

0 2 7#*U-— ^yyu- KgggtfflT-Al 0 2 8 5: 

/i/- k 1 0 2 7 it @7ti* 1001W bi--mm^ 
st-jBisia-ett^iawE^^;!/ h 1 o 1 4^e>stn, * 

r4HE¥^l/h 1 0 1 4 J: 'J^MSC Ht— S»A^¥^tl 

[0 112] ^'J-^^'lz-KlOOsfiWlO 

2 T^SiofcSht- It, (UHX^Ii 1 0 2 9 (CJRJft 

to. tnnx^ii 0 2 9ti»i3c«s$ns. «h^-- CO 

«Sf4. f 'J-->^S 1 0 2 6COp i gS[5(C|SCt'btLfc 
1 0 3 7 (C«fc »J . Lfcv *MS#RTIiW5C8E» 

1 0 2 9(Cit<itls = 

[01 13] ^Ttfr i 0 C i . ^«MS 1 0 04. tpffi 
gSK;ih!014, U -->^lsSl 0 2 6, 
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ffimZfc&tZffl&tiJ Kl 0 3 OH&Z. =L-y h 
ita.tifzy'uiz7,^— h U y V 1 C 3 1 tC— 0fcJC&i<&3£ 
* ru P^Sl5ft^f £ -£> «fc O iC«Ex $ *lT l 
7 c n-|z^7}- b U -y > : 1 0 3 I ©5c^G)i5^(Ci , 
m^MS 10 0 7, 7 7 -v £ %m=L- 7 FB 4' i: ± 
PJ5feBfiCx^Ts = 433, 7Ht^'-h U > i 0 3 

—iWpty 1/-M 0 3 2 (4xsfi i 0 3 3 tr^'WCiWEn 
pTttlC{lSii-C'££#iiei: LT£>£, 
[0 1 14] gf-. 73^-®^0cisa 1 0 0 OCDP-jgf 1C 

&$33§in 1 0 0 ^JKM^tiT^-S,, M#^@P i 1 C 
0 <Z)±?j IC(4. ^P t 30O?aSii#|3^±'Xv^it>(C^®1-6 - 
T> 1 0 3 5 AMl^- i o3aT^^ c *fc, 7n-&^73— 
V yyl03 1 <Z)_h7J(C(4, #£MS£S i 0 ! 7 fcJigl.l 
(C, itt^^J^m^^Sl 0 3 6^-(lx.6riT^- 

*. &33. roDSOte^Wefct. ^BBE^ftfc LT*IHBE 
?^;VM0 14$:^LfeA\ ZLtKCPS^-f, fciix. 

[0 115] (*^-ffiOWft^«<OBflMQSW®f*: 20 

-wsr^Lfe^n^^fltBsareft*. s^^man 1 o 

0(4. iB^A^Pi l 0 1 *MB{$-T-"-#£A±i 

A^gPl 1 0 1 $r^dp^-^Si:LTtjJ;v\ 
[0 116] AD^iHtll 1 0 214. RGB<1#$:A7J 

If J£Si5 1 i 0 3 (£. fy'^MI-IR, G, BStA^jU 
110414. f§#R, G, B0>«W^£MIELffi:*J-r 

[0117] js— fejfflBU i o 5i*±aufc« (4) 

lcafrifcvcfi«-»R, G, B£, a^ffeSH. 
L* a * b **fe^ffl«f- * (C^& L ffi*-T *. 
[0 1 18] -fe+gai^JSP 1 1 0 614. A±)L^®^'T ; - 
*0±fttMfcfeffi«:ffi#U %;L<H3fteSttfc-£l8 40 

-^ffiBiC«1-&£®tfi^-'-#t;L<(4 

Srffl^LTfeJ:^. r<7)¥^M(4, A2j£ftfcEi«#± 
ttttlC loH>««t;L< (4fg/£$.ftfc-;t^B(Z>£ 

[oi 19] 4-33. j3?-wmMm&m.i o o ocoia^ 
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ttiil fyBiftfjffll 1 0 6 TA<fe&CD$^M£gP# 

«lC»r-*$:!ft£bTi3<rfctCj:»J, ^Tofe 
SBS»T?(75llBI«:IBWCfe^«c-5 3 fc#T** S. 
[0 12 0] Jd^felHlJgaU 1 0 7(4 ^#)fg5££;nT 
^*l^felT^5t^ P = a T. 5$ ( 1 ) (C i >; . 

& AZJ LTc< 
[0121] sffUgP 1108 ii. fegft-f ( a 
b*) S:5K£»iE : fcL<KaSHBEU &W6SHt 
* (a*' , b* - ) fcLTffe&rs. ttill fetfH 
SPl 1 0 8(4. &m&±l&l 1 0 6T-*ij££*uMeH<£> 

[0 12 2] £*@^&G9#!i:LT, Tit 

(7) feffl^T (a*, b*) - (a*' , b*' ) (Dim 

[0 12 3] 
[»4] 





r I 






a* 


| coe 9 sin e 




a* 


b*' 


j - sic 6 cos © 








L 







• ■ "(7) 



[0 12 4] ®\imm.ft&.-£$bZ><, ^33. 3.(7)^^4 
* (5) lCj:6SQftS:fei*eofe«tJ6-tii:t;T?* 

[0 12 5] -727, -fetgffi^SPl 1 0 6T»ffiftS*lfe« 
B©®)^^'- -5! gfiSS $ *lfe«^^W§5^ a «fc l J A 
t»v^§^afiMBE8Pl 1 0 8(4feS^f^ (a*, b*) & 
-^«4 4fcB7trro 0 4fc. #B3£Snfc«Hrttcofti_hiE 
CDfflS5:i334oTti«}:V\ L*(Co^T(4, ^ 

[0 12 6] 9LZ&Smmi 1 0 9(4, M-t (L*, 
a*' , b*' ) Sr*fi*£fl»Y (H) , M 
*) , C (2/T» ic^taiTt;^^, »JTa 

(8) ICfotfil^n. 

[0127] 

0^5] 




• • -(8) 



[ 0 1 2 8 ] 433. rv ( 8 ) efJOTV h 'J ^ ^<0*3a» b 
1 1 ~b 3 3 fefl*5Y, M, C<Z)^^«=fe/h$ < 

[01 29] S^g*J5St«!aSP 1 1 1 0 (4. &-&Mm® 
1 1 0 9^b(Z)fe{ffY, M, Cfr&ftte-fM&Kfe&di 
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u £flr^Y, m, c, Kzm,Tjtz-_ mm<Dm 

mz. i o T liK $:*Sx L & < T t i: I \ f>^'L7-fll 

U > fans feasts. 

[0 1 3 0] ffctefc 7 fiilESP 1 1 1 2!i feft#Y, 

m, c, KcDmmtmizmiETz. &mmwmni i i 

3 ! j. -felt^-Y, M, C, K^i/^-^A^SrtilELffi 
jjT-Se H&STJSPi 1 Hit fe{f#Y, VI, C, K 
CDSS^'X- >Z! t ICfc'SL. Z.ZX i-feff #C0iRSJC 
i^Cf-sScW-ff^?:, l 1 1 oiC^fflT 10 

[oi3i] mm^^&M 1 1 1 5 g^a^as 1 

rff'J d>^-5 1 0 0 9 feSEfirf £ ; 

[oi3 2] *fe H^tt*«-ra*\ u^^spi i 

OOti CPU©1WWCj:y, 3.nb#gP. #ic-fe#@a± 
TJgP 1 10 6, ^Jg^'JjggP 1 1 0 7 «fc tffeSaSBSSB 1 

i o 8 feiwirr*. afefrA^wi 1 1 6-eii -fetBaj* 
«p i 106 cdis^b^. ssswjsbp 1107 v&m 

fSaA<a- tf{C«fcoTA#a*Vc. 20 
[0 13 3] fcfc, ^feffA^jffll 1 1 6T\ 5»£a, * 
0 (L*. a*, b*) = (1 -P (x 

•£» ^ j&nBHWiWHlW'C li « i: *SM. * - £ * 
[0 13 7] 01 2li 5t (8) {C«fc»JfefflAS«KWtC 

& Z> t * £ «t -5 *HWST & £ 3 & 

t)«i:&ft 0 

[0 13 8] JiLhStBIbfcioiC, SQfcDJgJR3©*5 
-li^£ii*S*ii fiCDBEFXffcS-tto^. 7>o, ft^g 

ft -e* 6 fr*m&-etb& *^ffl*p<tffi«T*. fero&M*** 
4: «c o TStfiS i o J&vFeaWfcfiSHftfcfc 6 fc^ J: e> 

[0 13 9] mt&OWteo. HSg©^.5-Cii yi/- 40 

[0 14 0] gll 3(i m&<DBte=>a>7}7-Wigttef$. 
ft= 7J7-B£tfgJ5$cI£fil 3 0 Oti fFfiMBfc-r-*-* 50 
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* /3<D2o|£5£LT33£. P (x ( L*, a*, b*) ) > 
aT'&tUSHME^&O, fi^P (x ( L*. a*, 
b*) ) T'»rtliT'fetl(iInje^$:0- a^P (x 
(L*. a*, b*) ) >j8T'**lli. 0. zQtLTH. 
(6) ©SQft&jfrf Ji-ilCB&tLTfcJ^v 
[0134] 73 7 -WtMiB&mm 1 0 0 0 fe«{C3Jtm L 

it ( 1 ) T'Uffi S ft £ $^&gf&5t$£ S J§ '■ » T M^ftM 

[0 13 5] 4fc, fti^gPl 1 0 8^3334^-feiiS 

t)4H N<t o iC-T-5 It^Tt^. 

[0 13 6] fcfcAti. it (6) T'&fcAe>tL-6H«E^ 
a©&. ^feS^P5^P(Z»B«Si:LT, -T5t (8) £ 

(L*. a*, b*) ) ) © c • • • (8) 

emeu 1 3 o i t&&8.o)?i'-x : 5>*mkv)T=.too)W 
mmmm^ $ - $ ztm t x s # . ek* l & <- >si 

i7^->f-J?:, HJ**t*KE»1 1 1 2^a^a; 

[0 14 1] 3<73l^flffi/N°5->ii ^gl/^ 

etc, =g-0ISU^;i/®tfiT'C=M= Y&^iXca^«:SE 

[0 14 2] A73$tlfeB^T-*-5ii «*FWtCiE»K 
iC|^i$ tLfPffifflB^7^ - > i: LTIH»MclCfE»S 

«t»;SS**e>*u ^COB^^-'- 5 (iB^A^jSP 1 1 0 1 

[0 14 3] A^tlA-B^T-'-^li ItixfiL^^eitC 
ADS^SSl 1 0 2#e>H5— 1 0 5*T'(D^ 

^73%$ n l * a * b ^ icstass ffi ^» an*. 

ooi^T, zfflB^T-'-^li M^ftW^SPi 10 71; 

[0 14 4] ?L'-A^y?.m&%ll 3 0 2ti 

K3£fflttfeit(KU P>a (attJStt) T?»S*^g^€: 

f-^Co^T, P<atJ)of;i^, P>ai:^o < f: 
OvC 7J^>oE^SL/-K;i/TC0*7-B^^M 1 3 0 



a*, b*fr£3Smsn-S-&F&&h= a r c i a n (b s 
/a*) . t>L<t£St (5) iCj: 'jiaan^A. B £ 
ffli>T#ftbllsfe^H=arcian (B/A) i: 

^^^©cT^^iSA'^ifo^L-E, f^Sc^tif:: rf-7'yl 

[0 14 5] J^W^^/lcii^SrS^^OZiliCj:';. 
C = M = Y © A^jff -§-!C*r LTuf-yjSrio M&GDfitf. 
jSpJ£fefFM¥ P CDff SlSac Ac «fc ? (CffiTJ^S© ^* b - 

I*. 3£*«*«:CMY£l,fe;&\ 3ixlCR43i:4:<. 
tx.lt. R = G=B©^{C$>oRGBff-f-TfeoT 

[0 14 6] mM<DBm6. ^l£D^16T*(i JS^fe 
[0 14 7] 014ii fiJtfjaESWD-fll&^UfeHT 

r Rj ?:f7*;wu fro, ^rsitc^tc^feut 

^**ttJ*3ftT^*. P=0. 2T*4©T?, 3CD£ 
S: Jlfc A© 8 < R JL*., 2W1C0 

[0 14 8] fet, z.&m&tfrxam&tw&Lfi 

A |sI«©0^T«feIf^5i^P = O. 0 

*#lRj^©»JHflKir N fr=k L < ttttv *fr&tt£t £ i 4: 
^* i i: (c«fc y , #oi$(c i L < (i u>X©34 

[0 14 9] 

fcjs& (tts^i) it* mz&tLTtmztizifcmz 

* £ L T 1^ $ £ ® Eft f c & £ fr & -f £ 

[0 15 0] *«W®*BKftlHl3t*a (ff#* 

2) ti. as^ifcaeK^^^j^fflcfi^T. S5 

Ic^'^-f KWR#. P (x) = 1 - (1/ ( l + e x 
P (-x) ) ) 7?*'J. xrt\ Mfli-?-* Srl^ffeSBg 
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©&&&&ffil>£S§£-fCx = r i a*2-r r 2 a*-r r 3 b*2 
+ r 4 b*-r r 5 L*-r r 6 (ffiU L*liffi<*r-* £[S0£ 

fC^13&£ AT^&Tfe »J , r ]~ r 6BS«T$ot 

?f;Tx(ct£oT. ^^SS^ei: LTI^stic 

fr5fr&8tsB»gn?£. zniz^'-j. A^©m5l£5t£ic 

1 C i »J «fc < L tzim^.omS. $: 35 3 fc 3 3 1 fr'T* fS 

[0151] * fe. *ftBgc7)M®feWS7?ffi (ft *IM 
3) H. St*^2tC|EK®*6Kfeta^^£lCfc^T. s 
Q r t ( r i) tsqrt ( r 2 ) <Dittfl&2tt 1 ©19^ 
!C&S©T\ b "Ifi&GHCIfctfo fcflfR 

^£*l5fr5fr£«^3KT£ CLOT'S. ZtUCj: 

•j - Ara©^#(i tc j: y j: < ^j* l t-ism&oyfffi. 
2c [0152] *&m<i)im&ffi&3Wi (si#gi 

SS^SSt^fri, r2, T3, r 4 ^\ (r2/ri) <0, 
(T4/r3) >0C0^(Cfe^>C0T\ a*b*^B©|g4 

«fc y . Ara©m^*ff4ic i y j: < -m. l tcmz&mm 

[0 15 3] *«B§©MJ^iM^S (8f*B 

5) Ji, If*ll2. 3 *t(i4 (C|E«09^^rJ^S 
iCS^T, sfifE^^-r KBBSP (x) (c«fc y^ffi^ti 

30 z,mm*p = a tifttu ^aas3ejc«-5*»3£S4x6 

ffiR^MP" 1 (a) =na*2+ r 2 a*+ r 3 b*2+ r 
4b*+r 5 L*+r 6 5:. BI»giRL*£j£8[i:JM;LT# 

l, a* u ^M#T-'- 9 & ^mm&z tlfcspm±e>ttfc 
JCBBfc 6T|5l-©ffi R % L < ttW— G)P3lCjai1-6 r i: 

[0154] *mnomm&$mi5m m&n 

6) ii. AilSTttHlf-* SA*L, m%XMX 
Itm IXtUMiC i'JA*$ tlfeHttf-*- ^ $:±$J^fe^ 

KJ±T?<7)Bi«-r-*®1R«S:K3£U PJSXgTIi, iu 
Ic^^xgic i y ti Bffcf-"- * tftirSERjtrfi 

5C !C«|:yaaje$nfe««rtJC***^^JCJ:«J, IijISATj 



05' 

T. 

J: -) KTj $ t\tzMfcrr- 9 #/£J&£T& -57^57^ 
&tLI5£T -©COT. v&m^&M.^^'X M#t-'- £ 

[0155] & *#6^<OS«^fe¥iJ3£*i£ (ff*9 

lEIS^XSiC J: U IS^ $ n5Hi»-r - 9 ©flBStt. Tf F 
tAVamp-''- la/1 0 0) = n a*2+ r 2 a*+ r 3 b*- 
tribHroLHrs «IUBB»PttS'^W KBBS 10 
p ( x ) = 1 - ( 1 / (ltexp (- x) ) ) T*£ 

T& l J. ri~r6l^S§ST^oTri, r 3 , rsK 
^■f*it;IET3boi:-f •&) tCfc l J«$4a-5©T\ fflRfe 
feiSiC J: l J M^-r- # CD^tffgJg $ 4%. <fc l J . 

Am^mn^ ft tc * t fcaa&ft<&w;£ & as z. * t 

ZliltfT-^S,, 

[0156] * fc. *««®J*Bi^fe : RB&&at (ft #iM 20 

qrt ( r 1) tsqrt (r 2 ) ©ibWd 2#f 1 ©BBS 
fC&SCQT'. ±£j^fe£Wt*JT b **fc&|S»CX£^o 

wtm<D-x% $ ict^o T, mm-?- 9 £ itr 
y , AlHcomgiitftic «fc »j * < ^t-s^fecoffit & 

[0157] £ 7z. **8«0>4lS&&¥!n@5ffi (If *ii 

KfcRflBKri, r 2 , r 3 , r 4 #, (r 2 /ri) <0. 3C 

(r 4 /r 3 ) >0C9R|«{CS>*<Z>T% a * b 

B<7)H4*|5g$:iiiia-r4ffiRSS: i ^®$:ffl^-Sz:i:* ,! T- 

3*UC«fc*A AHO«JI6WttU:J:yj:<^iM-S*R 
3£feC9¥'M ££3 «e o 3 tfT'^ 5. 
[0 15 8] ^^fflSB^fefl&ESiS (11*3311 

0) ti, ff#«7. 8*fett9fClE<R®S!@K&F!D6*ffi 
SC£^T. *7rX§T(J. tufEWR^ffiP- 1 (a/1 
00) = ri a* 2 + r 2 a*+ r 3 b*2+ r 4 b*+ r5L*-r 

STii, iulEATtxfitc i u AAShfeMf- * &. 

^SiCB8*3e>-f|5!— ©ffiRx;L<liRI— ©RlCgE^L. 
[0 15 9] = *«W®ft8Bt*ffi (t»#rll 1. 
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lEB^f-'- £ AtjX.tKc i '<J A77 Ztif-miMi?- 9 £ : 
o©B^S?lgt L*i: 2 oO^KjI^ a * fei 0< b *A> & * 

SBUIlCJ:y^£ftfcB»r-*&tt**P (x) = 
1 — (1/ ( 1 + e x p ( — x ) ) ) (lLx = ri 
a*2-i- r 2 a*-r r 3 b* 2 ^ r 4 b*-r r5l_*-r re v r ; — 
r 6 I j^^SfS^IT' 5b - T r ; . r 3 , r 5 It ^ "f n t 
IET'3bo^t"o) ) ICftALT^KB^f-'-^CO^-fe 
^Sffi L - SMt*&SXHT1isufE*ciX§iC i 
'jmtiiS jlfi#J^feS-^v NiC^o'v >TIif- ^ CD-feK 
tmo^itM & : ^5e ^X^T- ttWISRftJtStex 

SCOT'. at^^IiCSo^T-iilaK)^®*^-*- ^ CD-&if 

a*)-t 3 1 & < . Aracom^ims ?: l 0 omMcofe 

[0 16 0] *5e«C0^iHfiE^ffi 2) 

tt. If #111 1 !CfE«COfeilS7?vStC33UT, iWESEifc 
ift^XSTii. & L tzMWr- 9 CO 

*, a*, b *) = ( 1 — P ( x ( L*, a*, b *) ) ) • 
0 c (GcliSR) £Lfr<DT\ *m&.T'$>Z> £W&£ 

t*<. A^com^ti^^/fLo-omaco^iiM&fc 

ZL^^)Z.i:^T#-£.c 
[0 16 1] *«^©feiREfi^S 3) 

XSTtt, ^SbSa^Lt— 5£ffia, /3 5:fflV^T. P 
(x) >oT*S»^lCttlEBEA«:0 2:U /3 ^ P 
(x) T?**«^(CttEM6ft«:©c (Qcli-St) i: 

U a>P (x) >/3T»»*»^tCti0^&ecfl!>HT 

i 3tifCj;U. ^v^C0P^-$:S*)-r3h75e 
<. Aracom^tt^^boomMcofePM^SZ^ 
9lE^4. 

[0 16 2] *^<Z)*7-®ikai*l£M («* 
114) ti, ^^-ffitll-^-^A^a^^-fflill-r 
-^&A*U * -5 -®{f*ffi*#!a#fiufE;*J 5 -M^^ 
-^A^StCj; 'jA^Jife^-MflRT-'-^lCgo' 

ffi*#is(c «t u ffiz; $ ntz ii >? - wmnwmy-'- 9^ 
tuiE^^istc «t u tifca^T-'- 9 tfiaiEK 
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5 -BISCCi AffiTJtESS £ S«tW(C 33 Z. & o ~ £ A<T s 

[0 16 3] #?gB£<D:*i7-Bit*tf}73$5g (If* 

III 5) te. ff*9i 4 (ClE®©7J5-@«ffiZ/SS{C 
33V fSfEtS5t¥^l-«fc UtS5££*VSB&-r-*<Z>fI 
IfR^®?" 1 (a/ I 0 0) =ria*2-r r2 e 
* + r3b*2-r r4 b*r r5LH re (iLiMF'iv?' 
=c4 KB8S P ( x ) = 1 - ( i / [Hex? 

x) ) ) t*& i j, L*«@f^-T-"-^%f>jiE±$^fe$raT 10 
£*u rntcjry. AHcwBjKfC'&iits-itT. tj^-b 

«CDA£fi*S»BS : S:*«WfCfe3.*:-5 3i:A i: T*#S s 

[0 16 4] #^I£0#7-B&ffi77l£g (If* 

916) li. iif*9l 5KIE«©#5-Httai;&3£*C 
33V \T, sqrt (rj) tsqrt ( r 2) Oib^Bg 2 20 

So 

[0 16 5] tfe. #|8E(B*5-iEtfEtfi:*3£« («* 
ill ~) (i, ff*9i 6lcia»©*5-H<fcai^l«lc 
3dVnT, m/IE^IS^Xr 1, r2, r3, rqtf. (r?/ 
ri) <C, (r 4 /r3) >0a)B8»lC»6<OTf. «R 30 
K^ffi^^D*!** a * b *^fficD|g4 *PS©#t/£0.&fta 
IU Z*UC<fc'J. AH®«»l*ttS:J:»JJ:<-&Ka'e 

[0 16 6] **W!©*5-H{fcffi^K« (ft* 

^18) li, S^914~1 7tf)<,vf*l>— o(CfE*t© 

xti'y -a*© AiB^wfi *%mmz &z&t>z.t tfn 

[0 16 7] *«IH©*7-B«tb^S« (If* 

919) (J, If #91 4 — 1 7<£>v>1-"*lA^— o(ClE*tO 

^^-ni^aiTj^SicsvxT, m^^-&^ta,7jms 

ft, ■«*ayfi«i:LfefflT, Aiaiffl«Jt«tt»c^i)t$ 
«T*^-HI»©Affi*W8«:*«WJCfei«:-5ri:*' 
T'££. C RT?-^. JRiH^-*, PDP^<Z>B*fl* 
tj^SS & »S 3 i: A*T- * £ . 

[016S] *%me>i3 7-wm&7jmm (ft* 

92 0) is:, ff*9i4 — 1 7c7)V^'*lA^-0(CfE*c<59 50 
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ft. a«as« : tu<ttsaseKiii:L7cG)T. Araofiat 

fctffSo, f-' v ;b 73 * 5 & i:*0D*S^SS^ * * -v 7- 

[0169] T^mcDr^ -mmmrMW (ft* 

92 1) 1+ tf*9 i 4 — 2 OOVvfnA^— otCfE*;© 
^•5-B^S*isS!C33V v-c, itylE^J^ftWJ&TS* 
*ft # # > T > C . v if ' > £ M & «fc CM x D - Y 6 & 
•J, «SEaeHfH?©§B^*:C=M = Yi:Lfc<Z)-e, ilir 
f- i: g ic*^fe t i^S2SHIf?:Si ^ 3 i: tc «f: l j , £E 
7j 5 *l £B^A< fc'©tgf« LTV^ 7> $:S^6^(CTeil 

[0 17 0] *««<0*5-H{ftfll^R« (It* 

92 2) li, ff*9l 4 ~2 0©VN-f*i7b^— o(CfE*t© 

7t79-B^ffi*^atc33VNT, Buiese^fe&fli^-rsa 

»mif^•?:fflv^5>zi:iCJ:'J, ajASftfemf-** 1 
^©Sgffe L T v No7b^^S6<J{Cffia-r & 3 £ #T* 

.[0 17 1] ^f-. If*92 3 (.CiE*c<Z)^0^tt, M*9 
l~50V^"*i7b^— -3tClB«a*ifc*0e&IHlje^Ss«: = 
> frL - ^ (C|^t £ ■&€» t-tb<D7 a ff 5 A i: L T f E« L 
fc©Tf, »*li 1 ~ 5 ICf E*cO*f^flJ^ ft 3 > fcf a. - 

[0 17 2] ff*92 4 {cis«<o«fBidu fi*9 

6~i o<o^i*n*^o»c^a*ifeiiB^fiWxB&&*: 

L fe©T», ft** 6-10 (CIE*-C7)^fef ft 3 > tf 
a. - ^ tcH^ff $ it S 3 Tb'^T S * c 
[0 17 3] 11*92 5tdBK®»^ ff*^ 

11. 1 2 * fet± 1 3 tClSKSnfcfeSBffi^S S: =r>f 

T, 11, 12Stlil3 (ClE*cO^I®Mft 3 > 

[a 2] iaspfifusitcffi^feA-v^swjfiaL^&^L 

7iEIT-fe-&o 3G)e>*> (a) l«MBfi»L*«8 4. 
(b) tt^a3BSL*=6 0. (c) l±P^S?I^L*=5 
0. (d) l4^fl&gRL*-3 eOT^v^Sr^LfeH 

[03] ±a^ie»<Z)ilffl3©9R%ft^LfeBT-S>S. 
[04] 0 2(C^L7i^v-v^l¥ftfflVNT, Mj^feTfe^ 
£ t'JS c5 *V?r y« v 7-<D 8 SJA^-i" S *i SffiR ft . B§S r > 
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[0 5] 1214 (C^L/i#RS:^^£^L*a*b*p i gT 

m 6 ] m&<DMm i ©^fe^*&offlS35fcK<7)- 
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